Recent literature suggests that the market structure is an endogenous variable that is determined by a firm's behaviour and the competitive environment of the industry. This study examines the relation between the market structure and the banks' behaviour in Indonesian banking by considering the endogeneity problem of them as variables. The estimations using the Vector-ErrorCorrection approach suggest that the structural approach provides a valid prediction of the relationship between market structure and bank behaviour by recognizing the endogeneity issue between those two variables. The banking industry would be more competitive if the market was less concentrated.
Introduction
Indonesian banking has been consolidated since the late 1990s following the 1997 crisis. The Indonesian Banking Architecture (API) and Basel II were introduced to create a stronger and more stable banking industry. Banks have to meet a higher minimum capital requirement and a better risk management standard. To comply with the requirements, banks can merge or invite new shareholders. In addition to more stringent regulation, entry of newly established banks is prohibited (Rosengard and Prasetyantoko, 2011) . In the 2000s, the number of banks reduced significantly into a half of the figure in the early 1990s. There were 109 commercial banks in 2010 down from 228 banks in 1994. In terms of market concentration, the HerfindahlHirschman index was higher, particularly in the early 2000, and increased by 45 per cent compared to period prior to 1997 crisis. This indicates that recently the Indonesian banking industry became more concentrated than in the 1990s.
The current policies contributed to create a more concentrated industry. A higher degree of market concentration is caused by the banking consolidation and the introduction of barrier to entry for newly established banks and the change of mode of entry of foreign banks. Recently, foreign banks entered the local market through acquisition of the local existing banks. This mode of entry is more common than the establishment of de novo banks (new established banks, not necessarily foreign banks), for example through new joint ventures or branches of foreign banks. Thus, the increasing number of foreign banks was not associated with a growing number of banks in the industry. It is important to examine the relationship between market concentration and competition in the Indonesian banking industry. The Structure-Conduct-Performance (SCP) or structural approach, a well-established theory, suggests that a concentrated market leads to less competitive behaviour and creates excess profit for firms (Mason, 1939) . In contrast, a less concentrated market enhances competition and produce better market performance such as a lowering of profits and prices.
This study contributes to knowledge development by considering the recent development of market structure research of the New Industrial Organization approach in examining the competitive environment in the Indonesian banking industry. The market structure, which is usually measured by market concentration, is not an exogenous variable. Rather, it is an endogenous variable that is also determined by other variables, for example the existence of barriers to entry (Baumol, 1982) and the level of efficiency (Peltzman, 1977; Smirlock, 1985) . It is argued that the structure of a market depends on its output vector rather than it is being determined exogenously Baumol (1982) . An efficient scale of production determines the number of firms supplying market. The Vector Error Correction Model (VECM) is applied to manage the endogeneity problem of the market structure. Furthermore, this study covers the recent three-decades of Indonesian banking to reflect the structural changes from a highly regulated industry to a less regulated and liberalized industry. The structural changes influence the degree of market concentration and the competitive environment in the Indonesian banking industry.
There are two competing paradigms which attempt to address the issue of market structure; firms' behaviour and market performance. The first paradigm is the Structure-Conduct-Performance (SCP) and the second paradigm is the New Industrial Organization (NIO). The first paradigm emerged in 1939 through an article written by Edward S. Mason in the American Economic Review, entitled "Price and production policies of large-scale enterprises". The article argued that differences in market structure are the source of the differences in price responses (Mason, 1939) . Further, market structure determines the distribution of economic resources among different users, for example between producers and consumers. In a monopoly market, firms restrict output and investment below the level of a competitive market and drive the price up. Monopoly markets create excess profit for the producers at the expense of consumers. In contrast, firms in a perfectly competitive market could not affect market price as the demand curve is perfectly elastic for each individual firm. In equilibrium, the market produces at the lowest average cost where the price level is the same as the marginal cost. Therefore, perfect competition will not create an excess profit for producers and will not create loss for the consumers.
The study of Mason Mason (1939) became the foundation of the first paradigm. It is known as the Structure-ConductPerformance hypothesis or the structural approach because it argues that there is a direct relationship between market structure, the behaviour of firms and market performance (Mason, 1939) In most studies market structure is determined by the level of concentration of output in a few (Bain, 1951; Berger and Hannan, 1989; Bikker and Haaf, 2002; Neumark and Sharpe, 1992) . The concentrated market reduces the cost of collusion so it facilitates collusive behaviour. Therefore, this market produces poor performance where the price ratio to cost is high at the expense of lower consumer welfare. In contrast, the competitive market will produce an efficient outcome as price equals marginal cost. Thus, an increase in firm numbers and lower market concentration will lead to more competitive conduct evidenced by lowering prices and reducing a firm's profitability. In general, the structural approach argues that market structure is an exogenous variable that comes from outside the model. Further, market structure determines firms' behaviour and market performance.
However, other studies found evidence that the relationship between market structure, firm behaviour and market performance is not linear (Baumol, 1982; Demsetz, 1973; Peltzman, 1977; Smirlock, 1985; Smirlock et al., 1984) . The findings are consistent with the second paradigm of the Non-structuralist. Under the second paradigm, economists look beyond the number of firms and market concentration in an industry in determining the characteristics likely to promote a competitive industry and keep economic profit low. They argue that a competitive industry may also exist even when only a small number of firms operate in the industry or in the case of a concentrated market.
The market structure is an endogenous variable rather than an exogenous variable. Further, some studies suggest that the existence of contestable markets determines the structure of a market (Baumol, 1982; Demsetz, 1973; Molyneux et al., 1996; Peltzman, 1977; Smirlock, 1985; Smirlock et al., 1984) . Contestable markets require freedom of entry and exit. The removal of restrictions to enter the market is one main factor creating contestable markets (Claessens and Laeven, 2004; Sengupta, 2007) . In addition, the removal of restrictions in conducting business, for example interest rate control and lending limits, contribute to creation of contestable markets.
Some studies found that the penetration of foreign banks into a market is also important for creating contestable market. The entry of foreign banks encourages local banks to be more competitive by enhancing their efficiency and lowering the spread of interest rates (Claessens et al., 1998; Cole et al., 2004; Jeon et al., 2011; Manlagñit, 2011; Martinez Peria and Mody, 2004; Unite and Sullivan, 2003) . Particularly, the penetration of foreign banks put pressure on local banks to lower their costs (Clarke et al., 2001 , and to increase their efficiency and lower profits (Manlagñit, 2011; Sengupta, 2007) . Penetration of foreign banks also explains the lower intermediation costs in the local banking (Claessens et al., 1998 because foreign banks had lower operating expenses (Martinez Peria and Mody, 2004; Unite and Sullivan, 2003 and overhead costs (Manlagñit, 2011) . In addition, foreign banks had a lower spread of interest rates (Martinez Peria and Mody, 2004) and better loan (Claessens et al., 1998) .
However, the current penetration of foreign banks in the form of merger and acquisition of local existing banks (foreign acquired banks) is less effective in improving banking competitive environment compared to the establishment of de novo banks. De novo operations as either penetration through the establishment of branches or the formation of subsidiaries of foreign banks in local banking (Claeys and Hainz, 2006; Clarke et al., 2001; Sengupta 2007) . Subsidiary refers to a fully owned subsidiary of foreign banks or joint ventures with foreign banks as a majority shareholder (Montgomery, 2003) . It is argued that de novo banks operated with lower spreads compared to foreign banks that entered the market by acquiring local existing (Martinez Peria and Mody, 2004) . The literature also suggests that de novo banks are more aggressive because they are new business entities unlike the foreign acquired banks. On one hand, de novo banks as the newcomers are more willing to charge lower rates because they have to work hard to establish market share (Martinez Peria and Mody, 2004) . On the other hand, the foreign acquired banks already have a captive market from the acquired local banks. In addition, as a new business entity a de novo bank is not likely to possess knowledge about borrowers in the local banking industry. Furthermore, de novo banks focus on transparent segments of the market where the information asymmetry is lower and information about borrowers can be accessed (Martinez Peria and Mody, 2004; Martinez Peria and Mody, 2004) . The segment of the transparent borrowers is perceived to be more competitive thus de novo banks have to charge a lower spread in order to attract these borrowers ( Dell'Ariccia and Marquez, 2004) .
Other studies also suggest that a de novo foreign bank entry had a stronger positive impact on competition than foreign acquired banks. Furthermore, literature highlighted another disadvantage of having foreign entry through the acquisition of local existing banks. Two studies confirm that foreign presence through acquisition of local existing banks reduced the supply of small business credit (Clarke et al., 2001; Berger et al., 2004) . However, foreign entry through the acquisition of local existing banks may induce the entry of de novo in order to supply loans to small firms.
In addition to the modes of entry, the level of development also contributes to explain the role of foreign banks in creating a contestable market. The study about impact of foreign penetration in the local banking market revealed that with different levels of development, the influence of foreign banks changed (Lensink and Hermes, 2004) . Foreign penetration in the countries with lower levels of economic development had a higher spill-over impact than foreign penetration in developed countries. In countries with lower levels of development, the gap in terms of the adoption of modern techniques and practices between foreign and local banks was larger. Consequently, the gap between local and foreign banks was smaller in developed countries. However, their study also found that the spillover effect of foreign banks may also be lower in developing countries where the banking industry is segmented and the incumbent local banks possess substantial market power.
In addition to the penetration of foreign banks, the relationship between market structure and competition is also influenced by the proportion of government banks in the local banking market. Government banks are less competitive than their private counterparts because they have a long hierarchical organizational design (Williamson, 1967) and had a captive market for both loans and deposits amongst the state enterprises (McLeod, 1999) . The larger proportion of government banks in the local market signals the existence of barriers to entering or expansion by private banks. In the case of Indonesia prior to the banking reforms in the 1980s, state-owned banks dominated the banking industry with more than 80 per cent of deposits. The banking reforms in the 1980s removed the restrictions to enter the market. In addition, the reforms also lifted some hidden subsidies and controls. Those policies provided equal treatment for state-owned, private, local and foreign banks. After the banking reforms, the domination of state commercial banks declined and was replaced by their private counterparts. The above illustrations suggest that the domination of government banks in the local banking market determines the level of restrictions in the banking industry.
Finally, the literature suggests that the macroeconomic environment determines the level of competition in the bank-ing industry. One study found that unfavorable macroeconomic conditions, for example high inflation rates, may constrain competition in the banking industry (Claessens and Laeven, 2004) . Under conditions of high inflation, prices of financial services, for example interest rates, will be less informative. During the high inflation, the increase of interest rates reflects the increase in inflation rather than a more expensive price of financial services. A study on emerging economies in Asia and Latin America also found that in a better macroeconomic environment with a high level of economic growth, a high level of gross domestic product and lower inflation are more capable of enhancing competition in the banking industry (Jeon et al., 2011) .
Research Method
The Vector Error Correction Model (VECM) is perceived as a suitable approach to examine the long-run relationship of market concentration evolution and the trend in foreign penetration on the evolution of banking competition. The model measures the long-run relationship and reveals the speed of adjustment to the equilibrium. Furthermore, this model is suitable for a system that has a potential endogeneity problem. Research under the New Industrial Organization approach argues that market concentration is an endogenous variable rather than an exogenous variable. This study performed the weak exogeneity test to examine the endogeneity in the model particularly between the measure of market concentration and competition. This study also acknowledges the possible endogeneity problem between the measure of foreign penetration and competition as signaled by the literature. It is argued that the decision of foreign banks to penetrate local banking may depend on the level of competition in the local banking industry. The foreign banks are more likely to enter a less competitive market. Therefore, the level of competition could be a determining factor for foreign penetration. This implies that foreign penetration may be endogenous in the model rather than being exogenous.
The present study used a weak exogeneity test to examine whether there is an endogeneity problem in the model. The test uses the VECM equation 1 as below:
Where is matrix and is the adjustment coefficient informing the speed of adjustment to equilibrium. If all ij in row i of are equal to zero, the corresponding cointegration equation determines the i th element of X t is weakly (Lutkepohl and Kratzig, 2004) . Table 1 shows that competition and market concentration are endogenous while foreign penetration is weakly exogenous. This test supports the argument that there is a potential endogeneity problem in a system.
For the three variables case with one cointegrated relationship, the VECM can be expressed as follows:
(1) . Note: * The description of the yearly H-statistics of the Panzar-Rosse method is available in the appendix. ** s i refers to the market share of bank i in the market and n is the number of banks. The Herfindahl-Hirschman Index (HHI) ranges from 1/N to one, where N is the number of banks in the market. The magnitude of HHI implies the level of concentration in the industry where the larger the value of the index demonstrates a more concentrated market. For an industry that consists of a single monopoly, HHI=1 because a monopolist has a market share of s 1 =1 thus = =1" On the other hand, an industry with N banks with equal market shares will have HHI=1/N ((Lutkepohl and Kratzig, 2004). *** This dummy provides information on the impact of the changing type of foreign penetration.
Prior to the year 2000, foreign penetration was only in the form of de novo operations. After 2000, foreign entry to the market was in the form of de novo and foreign acquired banks. Source: The annual financial reports of banks collected from the Central Bank of Indonesia.
Results and Discussion
The Augmented Dickey Fuller test was employed to test the existence of unit roots for each variable. In order to determine whether the test requires a constant and/or trend or not, the graphical presentation of time-series data for each variable can be used. The plots demonstrate whether the time-series data fluctuates around a nonzero mean or not. If yes, it is more appropriate to include a constant in testing the unit-root. In applying the Augmented Dickey Fuller test, this study selected the length of lag for testing the variable. Some model selection parameters, for example, AIC, SIC and FPE, can be used to guide the selection of the lag length. For variables H, HHI, FP, DE NOVO, GOV, and GDP_percapita, all model selection parameters suggest using the lag length of one. In regard to INFLATION, model selection of the FPE suggests using a lag length of 2, the AIC suggests employing a lag length of 3, and the SC advises using a length of lag of 0. The unit root tests in table 3 show that the null hypothesis for the existence of a unit root cannot be rejected at the 5 per cent significance level. Further, the unit root test was carried out on the first difference. The test results showed that all variables are stationary at the first difference. It indicated that the variables are jointly integrated in the same level -I(1).
A cointegrated test was conducted to confirm the previous presumption that the system of the variables is stationary at the first difference and jointly integrated. The Johansen cointegration test is conducted by firstly selecting the length of lag for the system. The model selection parameters, such as AIC, SIC and FPE are employed to determine the length of lag. This study ran some exercises involving the basic variables, competition, market concentration and foreign penetration, and added other variables to the right-hand side of the equation. Table 5 and 6 propose some models to explain the relationship between the evolution of market concentration, trends in foreign penetration and the evolution of banking competition in the Indonesian banking industry between 1980 and 2010. The cointegration tests show that Max-Eigen statistics and Trace statistics rejected the null hypothesis that the model has zero cointegrated rank. Further, when we test the null hypothesis of one cointegration rank, the Max-Eigen statistics and Trace statistics show that the null hypothesis could not be rejected at the 5 per cent significance level. The result of cointegration tests reveal that in all models, the variables are integrated and they have one cointegrated rank. Table  4 provides the descriptive statistics of all variables employed in this study. The dependent variable is the level of competition which is measured by H-statistics (H). Note: There is some rounding as the heights of some bars with the same HHI index are not similar. In regard to the measure of market structure, the degree of market concentration began to increase following the 1997 crisis. As shown in figure 1, in 1999 and 2000 the HHI index reached its highest level of 0.12 after the banking deregulation in the 1980s. The increase in market concentration was associated with the reduction in the number of banks due to the closure of banks and bank mergers. The closure of banks, many of which were small banks, had skewed the market share distribution to large banks. Furthermore, the merger of state banks into Bank Mandiri also contributed to increased market inequality. During the consolidation period in the 2000s, the HHI index was higher compared to the deregulation and liberalization period; however it was still lower compared to the crisis period in 1998-2000. In the 2000s the degree of market concentration gradually lowered to 0.06, especially after 2004. In order to comply with the current minimum capital requirement that was introduced in 2004, small and medium-sized banks merged. The mergers of medium-sized and small banks improved the distribution of market share and reduced the market concentration.
The main focus of the seven models in table 5 is on the contribution of market concentration to banking competition. The long-run coefficients of market concentration (HHI) of all seven models are negative and the values are significant in five of seven models. These findings support the structural approach that market concentration was negatively related to the competition in Indonesian banking during the past thirty years. The banking industry was more competitive when the market was less concentrated. In the un-concentrated market, it had a large number of banks and/or a more equal-distribution of market shares between banks. The larger number of banks increased the cost of collusion. Thus, a smaller number of banks were more favorable to uncompetitive behaviour. In regards to the distribution of market share, a small number of large banks were likely to contribute to create a concentrated market, even though the overall number of banks was large. In contrast, a handful of banks with relatively equal market share contributed to a less concentrated market. 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Figure 2 demonstrates that the number of banks has a negative relation to the degree of market concentration. The figure below shows the evolution of market structure by comparing the number of banks prior to deregulation and after deregulation periods. Prior to deregulation, there were substantial barriers to entry, both for local private and foreign banks. Furthermore, the restrictive banking environment, for example, the limits on loans and limits on interest rates of time deposits for state banks, created an unattractive industry. As a result, the number of banks was relatively small after a series of banking reforms in the 1980s. The introduction of the first banking reform in 1983 and the second banking reform in 1988 contributed to a reduction in the barriers to enter the market and relaxed some restrictions in the market. As a result, the number of banks increased substantially and created a less concentrated market.
The distribution of market share was important in explaining the role of market concentration in influencing competition during the consolidation period. The data reveal that mergers and acquisitions in the 2000s reduced the skewness of the distribution of market share Tables 5 and 6 present the results of the estimations using the VECM, examining the role of market concentration and foreign penetration on competition. With regard to model number 5 in Table 5 and  model 12 in Table 6 , either the coefficient of market concentration or foreign penetration was negative but it was not significant. The estimations of models number 5 and 12 reveal that there was another variable capable of explaining the evolution of banking competition. They indicate that the share of government banks, consisting of state owned banks and regional development banks, negatively and significantly influterizes the degree of asymmetry of a distribution around its means. Positive skewness indicates a distribution with an asymmetric tail extending toward more positive values. Negative skewness indicates a distribution with an asymmetric tail extending toward more negative values.
! "# enced banking competition at the one per cent confidence level. Figure 4 presents the trend of the competition index of Hstatistics and the proportion of the assets of government banks in the Indonesian banking industry. Table 6 proposes seven models (8 -15) to explore the relationship between the trend in foreign penetration and the evolution of banking competition. The cointegration tests show that Max-Eigen statistics and Trace statistics rejected the null hypothesis that the models have zero cointegrated rank. Further, when we tested the null hypothesis of one cointegration rank, the Max-Eigen statistics and Trace statistics show that the null hypothesis could not be rejected at the 5 per cent significance level.
The result of cointegration tests reveal that in all models, the variables are integrated and they have one cointegrated rank.
The results of models 8, 10, 11 and 15 using the VECM show that foreign penetration was positively related to competition. This means that foreign penetration contributed to enhancing banking competition. However, the test of the significance of the coefficient of foreign penetration implies that the variable did not significantly boost the level of competition. The coefficient of foreign penetration was only significant in model 11 which included the dummy of year 2000 to control for a change in policy with respect to foreign banks entering the market. 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 Table 5 and model 9 and 13 in Table 6 show that penetr tion of de novo banks was positively and si nificantly related to banking competition at the 1 per cent confidence level. In order to examine the role of de novo ison with the role of foreign acquired bank we added model 11 in Table 6 . In model 11, a dummy variable of the year 2000 onward was employed. The dummy captures the changing pattern of foreign penetration from de novo operations prior to 2000 and both novo and merger and acquisition after 2000 as shown in figure 5 . The coefficient of this dummy variable was negative but it was not significant. With the aim of better covering the changing pattern of foreign penetration, this study interacted the year dummy 2000 with the proportion of foreign ass banking industry in model 11 of Table 6 . The coefficient of the interaction variable was also negative, but it was also not significant. The results suggest that having foreign pen tration through the acquisition of local pri banks in the 2000s did not prove competition in the Indonesian banking industry. The evolution of banking competition was better explained by the penetration of de operations either by establishing joint ventures or branches of foreign banks in the local market. Model 3 and 4 in Table 5 and and 13 in Table 6 show that penetrabanks was positively and significantly related to banking competition at the 1 per cent confidence level. In order to banks in comparison with the role of foreign acquired banks, we added model 11 in Table 6 . In model 11, a dummy variable of the year 2000 onward was employed. The dummy captures the changing pattern of foreign penetration from operations prior to 2000 and both de and merger and acquisition after 2000 as shown in figure 5 . The coefficient of this dummy variable was negative but it was not significant. With the aim of better covering the changing pattern of foreign penetration, this study interacted the year dummy 2000 with the proportion of foreign assets in the banking industry in model 11 of Table 6 . The coefficient of the interaction variable was also negative, but it was also not significant. The results suggest that having foreign penetration through the acquisition of local private 00s did not significantly imthe Indonesian banking
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The empirical findings show that de banks were more likely to put larger competitive pressure on local banks. This empirical finding is consistent with other example Claeys and Hainz (2006) and Jeon, Olivero and Wu (2011) . This study argues that de novo banks are more competitive because of at least three the market entry through de novo banks reduced because de novo establish a new entity unlike acquired foreign novo banks as newly established banks are more willing to charge lower rates to gain market share. The literature suggests that as a new busibanks are not likely to possess knowledge about the borrowers in the local banking industry. In order to target the transparent segments of the market where banks are able to access information about the borrowers, banks have to charge a lower rate for loans. Regarding foreign acquired banks, they already have a captive market from acquired local banks. By acquiring local existing banks, the foreign banks or investors do not need to behave aggressively by offering much lower lending rates because they already have existing To conclude, in regard to their role in creating a contestable market, de novo banks are willing to behave more aggressively by cutting their interest margins. Therefore as indicated by the literature, they put pressure on the local market to lower the overall costs, lower the intermediation costs, lower the overhead costs, improve loan quality and reduce accounting profit. Another finding related to the level of development of the Indonesian economy is consistent with the literature. The influence of foreign banks on the competition was also affected by the level of development. Model 14 was estimated to assess the role of foreign penetration by controlling for the level of development in the Indonesian economy. The level of development is measured by per capita Gross Domestic Product. Both the coefficients of foreign penetration and the level of development are positive. The Indonesian economy benefits from the penetration of the foreign banks because this emerging economy receives a spill-over impact from the presence of foreign banks. Finally, the macroeconomic environment represented by the rate of inflation, contributed to a competitive banking industry. The estimation results of model 7 and 15 suggest that unfavorable macroeconomic condition, for example that high inflation rates may put constraints on enhancing the competition in the banking industry. Under high inflation, prices of financial services, for example interest rates, will be less informative.
Conclusion
This study explored the role of market structure and foreign penetration in creating a competitive banking industry. The weak exogeneity test of market structure, which is measured by market concentration, and banking competition, shows that both variables are endogenous to the system. It favours the New Industrial Organization approach that market structure is not exogenous; rather it is determined by variables in the system, for example the freedom of entry and exit, market restrictions and foreign penetration.
The cointegration tests of the series of three variables, market concentration, the evolution of competition, and the trend of foreign penetration, show that they are jointly integrated using first differences. It implies that the three variables have a long-run relationship. As the variables are integrated in the long-run and the model has an endogeneity issue, the VECM is appropriate to estimate the long-run relationship between market concentration, the evolution of competition and the trend of foreign penetration
The empirical results of seven models suggest that market concentration as a measure of market structure has a negative relationship with competition. The banking industry is more competitive if the market is less concentrated. A market with a lower concentration level may have a large number of banks or a more equal market share for banks. The larger number of banks increases the cost of collusion. Thus, a smaller number of banks are more favourable to uncompetitive behaviour. In regards to the distribution of market share, a smaller number of large banks contribute to create a highly concentrated market even though overall the number of banks is large. In contrast, a handful of banks with a relatively equal distribution of market share contribute to create a less concentrated market. This finding implies that the structural approach also provides a valid prediction of the relationship between market structure and bank behaviour by recognizing the endogeneity issue between those two variables.
Banking deregulation and liberalization in the late 1980s and 1990s were effective in lowering market concentration because they widened access for private local and foreign banks to penetrate the local banking market. The freedom of entry facilitated the establishment of new banks and increased the number of market players. A larger number of banks increased the cost of collusion and pushed banks to be more competitive. Banking consolidation in the 2000s also lowered the market concentration compared to the crisis period between 1997 and 2000. Mergers of small private banks in the 2000s reduced the skewness of the market share distribution. A more equal-distribution of market share facilitates a more balanced capacity of banks to compete. Nevertheless, the merger of state banks following the 1997 crisis and the introduction of barriers to enter the market in the 2000s negatively influenced competition. The implementation of the Indonesian Banking Architecture in the 2000s posed barriers to enter the market. In addition, the Survey of Banking Regulation and Supervision by the World Bank revealed that in the 2000s there were no applications by local investors to establish a bank. However, there were at least fourteen applications received from foreign banks to acquire the local existing banks. All fourteen applications for foreign acquired banks were accepted by the Central Bank.
Foreign penetration also contributed to improve competition in the banking industry; however, the influence was not statistically significant. The Indonesian economy enjoyed benefits from the presence of foreign banks. As a developing country, Indonesia receives a spill-over impact from the presence of foreign banks. In regard to the modes of entry, the empirical results show that the establishment of joint ventures and branches of foreign banks were crucial to enhance competition in the local market. The establishment of de novo operations increased the number of banks in the market and thus contributed to the creation of a less concentrated market. Further, de novo banks had a role in creating a contestable market as de novo banks were willing to behave more aggressively by cutting their interest margins. De novo banks put pressure on the local market to lower overall costs, lower intermediation costs, lower overhead costs, improve loan quality and reduce accounting profit. In contrast, foreign penetration through the acquisition of local private banks did not increase the number of banks. Further, foreign acquired banks were likely to behave less aggressively compared to de novo banks, particularly as acquisitions took place among large banks which had a captive market and loyal consumers.
This study also finds that the reduction of the domination of government banks was crucial to foster competition. Government banks were perceived to behave in a less competitive way compared to their private counterparts. Their uncompetitive behaviour was related to the market power originating from captive funding from other state-owned companies and a long hierarchical organization. Finally, the unfavourable macroeconomic conditions, for example high inflation rates, may have put constraints on enhancing competition in the banking industry. Under high inflation, prices of financial services, for example interest rates, are less informative. The estimation result suggests that the macroeconomic environment, represented by the rate of inflation, contributed to create a competitive banking industry.
The above findings highlight some policy recommendations. Current consoli-dation following the 1997 economic crisis increased the degree of market concentration due to bank closures, bank mergers and barriers to enter the industry. At the introduction of barriers to enter the market, in the 2000s, foreign penetration was in the form of acquisition of local existing banks rather than the establishment of de novo banks. The empirical findings suggest that de novo banks put more pressure on competition in the local banking market. The series of bank closures, mergers of state banks and barriers to enter the market show that the current policy of banking consolidation did not promote competition. Furthermore, the policy has weakened competition because, in fact, Indonesian banking is "under banked" (Rosengard and Prasetyantoko, 2011) . The current banking system has not been able to effectively meet demand, particularly from the medium and small sized borrowers. Restrictions on the establishment of new banks, by both local and foreign banks, inhibited the role of new entrants in creating a contestable market. The changing trend of foreign penetration from the establishment of de novo banks to the acquisition of local existing banks also posed concern about the reduction of the supply of loans to small scale borrowers. The data shows that de novo banks are mostly small banks, and foreign acquired banks are mostly large banks. The literature suggests that small banks lend proportionally more to small enterprises (Rosengard and Prasetyantoko, 2011) . There was a reduction in the supply of loans to small and medium enterprises during the consolidation period. The portfolio of assets of banks, particularly the large banks, was mostly corporate loans, the investment of Bank Indonesia certificates (SBIs) and government bonds. The Fixed-Effect (FE) approach of panel data was employed to estimate the competitive behaviour of banks. This approach allows the difference in the factor markets as it observes each bank across different points of time, produces a more reliable estimate of the H-statistics as it examines the behaviour of banks over time, produces more efficient estimators as it has a greater number of observations from pooling the time series data of all banks, and captures the non time-varying determinants of banks revenues. In estimating the yearly-value of the H-statistics, this study divided the panel based on the break in the number of banks by breaking the panel based on the year where there is a significant change in the number of banks. Splitting the panel based on the break in the number of banks has a number of advantages. Firstly, this split method creates a more balanced panel. Secondly, the break of the number of banks is aligned with the structural changes in the banking industry because policy changes alter the competitive environment. The evolution of elasticity of the reduced form of revenues with respect to factor prices was calculated by summing up the coefficient of the interaction variables. The interaction variables are the multiplication of input prices variables and years dummies. is wage rate/personnel expenses measured by the ratio of annual wage and salary expenses to total deposits plus total loans of bank i and time t R ST is capital rate measured by the ratio of other expenses to fixed assets of bank i and time t OI it is the proportion of non-interest income measured by the ratio of non-interest income to interest income of bank i and time t EQ it is capital risk measured by the ratio of equity to total assets of bank i and time t DEP it is deposit mix measured by the ratio of total deposits on total assets of bank i and time t DDC it is deposits mix measured by the ratio of demand deposits to total deposit of bank i and time t U is the bank fixed effect (unobserved heterogeneity) V is a white-noise error term that includes errors in the competition measure
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